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Indeed, we can write pr2 A = \J A(xi)y and the result follows from
(3.20.12) and (3.5.2).
Note that if A is closed in Ex x E2, prx A needs not be closed in Ej.
For instance, in the plane R2, the hyperbola of equation xy = 1 is a closed
set, but its projections are both equal to the complement of {0} in R, which is
not closed.
(3.20.14) Let f be a mapping of E = Et x E2 into a metric space F. Iff
is continuous at a point (al9 a2) (resp. uniformly continuous], then the mapping
/(. , a2): xi -»/Cxi, a2) is continuous at ai (resp. uniformly continuous).
That mapping can be written xl ~+(xi,a2)-~*f(xl,a2), hence the result
follows from (3.20.11), (3.11.5), and (3.11.9).
The converse to (3.20.14) does not hold in general. A classical counter-
example is the function / defined in R2 by f(x, y) = xy/(x2 + y2) if (x, y) ^
(0, 0) and/(0, 0) = 0;/is not continuous at (0, 0), for/(x, x) = 1/2 for x & 0.
(3.20.1 5)   Let El9 E2 , F1? F2 be four metric spaces, ft (resp./2)
into f! (resp. 0/E2 into F2). In order that the mapping f: (xl9 x2) -
of E1 x E2 into Pi x F2 be continuous at a point (at, a2) (resp. uniformly
continuous), it is necessary and sufficient that /j be continuous at al and f^
at a2 (resp. that bothfi andf2 be uniformly continuous).
The mapping (jq, x2) -*fi(xi) can be written/! ° pr^ hence the sufficiency
of the conditions follow from (3.20.4), (3.20.8), and (3.20.10). On the other
hand, the mapping/! can be written Xi -^pri(/(x1,a2)) and the necessity
of the conditions follows from (3.20.14) and (3.20.10),
(3.20.1 6)   Let El9 E2 be two nonempty metric spaces. In order that E = Ej x E2
be a space of one of the following types:
(i)	discrete;
(ii)	bounded;
(in)	separable;
(iv)	complete;
(v)	compact;
(vi)	precompact;
(vii)	locally compact;
(viii)	connected;
(ix)	locally connected;
it is necessary and sufficient that both El and E2 be of the same type.

